We developed a new functional equation and a new integral representation for the Riemann zeta function.
INTRODUCTION
Our main goal is the development of these formulas: which converges more rapidly than the known Laurent expansion [see 5]:
(1)( − 1) .
LEMMAS AND THEOREMS
LEMMA 1. For ∈ ℤ ≥1 and ∈ ℝ − {0,1}, then
Proof. We expand the right-hand side of (2.1)
. On the other hand, in [2, p. 9], we encounter
for Re( ) > 0 and > 0.
We set (2.6) in (2.5) Substituting (2.8) in (2.7), we have
2 − 2 = 1 1 − 2 1− ,
2 − 2 , COROLLARY 2. For Re( ) > 0, then
and, for 0 < ( ) < 1, then
where ( ) is the gamma function, ( ) is the Riemann zeta function and ( , ) is the Hurwitz zeta function.
Proof. In [1] and [3, p. 136-144], we have
for all complex , proved by Riemann (1859).
Substituting (2.12) in (2.3)
.
Let 1 − → in (2.13) 
